The purpose of this study is to examine design preferences for the sales spaces of duty-free shops (DFSs) by conducting image evaluations. The results will help improve quality by influencing designs for the construction, extension or remodeling of these shops. An image measurement method, the semantic differential method, was used to measure cognitive structure using photos of shops. Photos were collected of the DFS at Jeju Island, as well as photos of brand stores designed by architects. Two sets of 16 photos (32 different photos in all) were selected according to photo classification standards and design concepts, both decided by reviewing previous studies and related materials. The evaluation and survey were done by two sets of subjects: sales employees, who have experience and special knowledge of the evaluation of sales space; and students majoring in architecture. To strengthen the evaluation results, I conducted a preliminary survey and a main survey, verifying and complementing findings. 116 surveys were conducted, of which 14 were of poor quality and rejected, leaving and 102 to be analyzed. The collected surveys were statistically analyzed, using SPSS 12.0 for Windows. Reliability, image profile, factor and multi-dimensional scaling analyses were conducted. As a result, image evaluation structure and characteristics were obtained for sales spaces of DFSs, confirming the difference between them and other spaces.
INTRODUCTION
The duty-free product market trend in Korea shows that the number of duty-free shops (collectively called "DFSs" here after) has grown from the first DFS, Donghwa, established in 1973 Donghwa, established in , to 20 shops in 2000 Donghwa, established in and 29 by 2009 . In addition, the market size has grown from one billion dollars in 2000 to 2.5 billion dollars in 2009-an annual growth rate of 13%, much greater than the 8% of the world brandname product market; Korea is ranked eighth in duty-free product market size 1 , with most income coming from foreign tourists and business people visiting the country. Thus, for national economic growth through the tourism industry, focusing on variable costs such as shopping expenditure is a lot more efficient than focusing on fixed costs such as accommodation, food and transportation expenditure 2 . From this perspective, effective operation of DFSs will become increasingly important, creating higher tourist spending and thus promoting greater national economic growth.
Meanwhile, the recent design trend for commercial spaces lays emphasis on the purchasing process itself, and new design concepts are being created, with varied shapes and types meeting customers' needs for quality services. Since the 1990s, retail shops have seen a new era of competition, forming mega-size fashion flagship stores (Kang, 2006) and making efforts to develop their own unique brands. Good examples of this trend are Prada Epicenters and Louis Vuitton stores; they use the store itself as a means to express their products. Thus, given that DFSs sells various high-end products as well and given the change in distribution environments, it is necessary to provide a new sales space (Moon & Kim, 2009 ) design for DFSs. However, DFSs have unique characteristics, in that purchase and access are limited and customer needs have to be satisfied within the constraints of time and place. In other words, even if they are classified as a commercial space, they are quite different from other stores such as shopping centers or department stores. Thus, design guidelines on efficient and effective space layout and design must be established, just for DFSs. However, despite the uniqueness of DFSs and their effect on the economy, their design depends on commercial building manuals -there are no specific design guidelines. Therefore, studies on DFS sales spaces must be done from a new perspective before measures can be taken to improve them. 12 The aim of this study, therefore, is to quantitatively measure the design image 3 of sales spaces, which have effect on preference; this is to be achieved by evaluation experiments applying the semantic differential method to DFSs in Jeju special self-governing province. In addition, differences in the design trends of DFSs and architects' brand shops are to be obtained by comparison and analysis of evaluation results of photos of the two types of shop. The ultimate purposes of this study are to provide design materials for qualitatively improving the design of DFS sales space, positively impress customers by improving 1 Data Source: the Korea Chamber of Commerce & Industry, GS1 Korea/2008 Annual Report for Tourism Trend, the Ministry of Culture, Sports and Tourism 2 Data Source: 2008 Current state of expenses by Individual foreign travelers, the Korea Tourism Organization 3 "Image" is used in its wider sense, including abstract memory of structured past experience and association as well as a concrete figure as a result of perception. Although an individual image is very personal, communication reveals similar image patterns in groups of people. In other words, a common image exists and this trend transforms into a common style for an era. design of the sales space, and contribute to the revitalization of tourist shopping.
METHODOLOGIES
A spatial image is the sum of a number of factors, including the detailed elements comprising the space and the relationships between them. The way in which such elements are formed determines a concrete substance and image is an important factor in design. However, image is a mental phenomenon, being interpreted from the perspective of a person's mental status and disposition. Thus, methods to measure the implications of image for scientific and objective communication have been studied, and scaling methods, especially Osgood's semantic differential method (Osgood et al., 1957) , have been used as an effective means for defining spatial correlations suggesting standards for technology and performance. Meanwhile, researches by Hattori Mineki et al. (1991) , Choi et al. (1998) , Lee & Lim (2008) and Jung (1999) showed that photos may be used for the evaluation of a specific space. This study conducted an image evaluation experiment for an empirical analysis on design preference in a DFS's sales space using photos of sales space in order to provide subjects with a consistent evaluation source, irrespective of the difference in the passage of time, level of illumination and the area of eye field.
(1) Design evaluation and evaluation term selection methods An image evaluation test measures a person's perceptive structure and uses a 7-scale semantic differential (Toyohiko, 1983) . A total of 144 pairs of evaluation terminologies were gathered by reviewing previous studies (Kasmer, 1970; Lee, 1984; and Yu, 2008) , and based on the results of those studies, were grouped into the two categories of design factor and space image. Design factor includes the sub-categories of space, color/light, shape, and texture, excluding terms which were relatively less frequently chosen, duplicative, or inappropriate for this study. The selected terminologies were preliminarily reviewed for their suitability and, finally, reduced to 15 adjective pairs and 1 preference question, as in Table 1 . These pairs include closed-open, complicated-simple, dark-bright, cold-warm, straight-curved, hard-soft, rough-smooth, traditional-modern, monotonous-varied, natural-artificial, general-unique, clichéd-original, not friendly-friendly, lowbrow-highbrow, countrified-stylish, and bad-good.
(2) Photo selection method Six duty free shops in Jeju special self-governing province were chosen, excluding Lotte duty free shop at the international airport where access was denied for security reasons, for the selection of photos for evaluation (Table 2) . A total of 141 photos were gathered from direct photography and homepages for the shops. Photos were taken mainly at the intersection of aisles or at main entrances where the large, open spaces of the duty free shops allowed the capture of photos of comprehensive and varied design elements without focusing only on a specific factor, such as light or color (Figure 1) . The photos taken were reviewed, and photos that were too spatially restricted, too, similar, or ineffective at showing a spatial image were excluded.
Based on the literature, pictures were screened according to form of lines shape in pictures (straight, curved, space density (high, medium, low) and number of color systems (3 and less, 4 and more). Finally, 16 pictures were selected that did not overlap in terms of shop atmosphere and characteristics ( Table 3 ).
Considering that most merchandise at DFS is in the high-price range, luxury brand shops designed by architects for image comparison were examined. A total of 67 pictures from 64 brand stores were collected through architects' websites or printed materials; flagship stores of renowned brands and boutique shops were chosen that either featured in architecture literature or won architecture awards. These pictures were again screened for the final 16 cuts, centering on the architect's design concepts; all stores were built after 2000.
The selected 32 pictures were developed on glossy printing paper (17.1 cm X 12.7 cm) and attached to hardboard (20 cm X 15 cm) to be presented to test participants.
(3) Overview of the empirical experiment Students majoring in architecture major and specialist employees of DFSs were chosen because the empirical analysis requires high assessment quality. To inspect and supplement effectiveness of the analysis tool, the survey was divided into a preliminary survey (conducted on August 18 through 22, 2009) and a main survey. The preliminary study was conducted on sixteen students majoring in architecture, testing the reliability and feasibility of the experiment, image evaluation terms and selected photos. The regular study was conducted from August 28 to September 8, 2009, on 91 sales employees and 25 students of architecture. General characteristics of the subjects were surveyed first, and then the experiments were conducted by showing all 32 photos to the subjects, first photos of DFSs and then those of brand shops. Store names were not disclosed and subjects were requested to complete an image evaluation table with 16 questions for each photo. The experiment was conducted at DFSs, the subject's residence, or school classroom during the day because of the difficulty of assembling people at a designated place. 116 surveys and questionnaires were gathered and 102 chosen for analysis, excluding responses of poor quality. The materials were statistically analyzed by using SPSS 12.0 for Windows, and reliability, image profile 5 , 5 factor and multi-dimensional scaling analyses were conducted. The reliability of the experiment was measured as .887 of Cronbach's α coefficient, showing high reliability.
PREVIOUS STUDIES ON IMAGE EVALUATION AND SALES SPACE PREFERENCE
4 A review of previous studies indicated that line-drawings excluding everything except spatial outlines (Fig. 2) were used to evaluate spatial elements of a specific space for spatial image. By evaluating the linedrawings of photos, a space is categorized as a straight line type if straight lines are dominant, a curved line type if curved lines are dominant, or a hybrid type if neither is dominant. This study used these three categories. 5 A profile is obtained by vertically placing all evaluation factors, marking each factor's average on the graph, and connecting the marks. It is useful in comparing and analyzing averages and is especially widely used as part of studies using Semantic Differential (SD).
The process of human "evaluation" of the environment has been studied in conjunction with process of perception and cognition. U. Neisser (1978) , in his book 「Cognition and Reality」, demonstrated that "schemata" is the most significant cognitive structure in visual perception, which indicates a stand-by state that selectively filters information and controls visual activities. He advocated concept of perceptive cycle whereby one explores and extracts information on ambient vision using schemata and keeps modifying it. Applying this concept to environmental evaluation, Shimizu (1997) verified impact of physical elements on emotional response of individuals, focusing on picture images of house interior space. The result showed that spatial function and color are the most influential factors on spatial evaluation, but evaluation is a comprehensive process that is founded on more than one factor. Similarly, Moon et al. (2007) examined a schematic system that classified functional elements and sensible elements for their influence on spatial evaluation. The research concluded that individual differences and functional elements played a crucial role in spatial evaluation. These studies suggest that evaluation of a particular space is done on a subconscious level and is a comprehensive process, without being limited to a particular factor. Even though individual differences affect spatial evaluation, it is necessary to identify general factors to reflect a mass public's average preference for the design of public spaces. However, previous studies are mostly focused on residential space and have limited applicability in commercial architecture, such as DFS.
Previous studies focused on finding the degree of the effect of a specific factor on space evaluation. They tried to analyze a space by dissecting it into individual factors such as color, texture, brightness, shape, and use, and for this purpose, three types of photos were selectively used, as in Figure 2 . However, this method failed to give shape to each individual factor influencing space evaluation, concluding that space evaluation is complex and comprehensive. In addition, evaluation was conducted by asking subjects to place photos on a 7-point scale, followed by interviewing them as to their reasoning. This method has limitations in producing systematic evaluation results. Therefore, to complement previous studies, the Semantic Differential (SD) method was used in this study to obtain more objective and quantitative results in data extraction and analysis.
Meanwhile, studies on design preference for sales space have focused on department stores, discount stores and marts; there has been no study for DFSs. Furthermore, these studies involved a hierarchy of factors with an effect on evaluation, such as display, walking path, ornament and color ( Seo & Choi, 1996; Choi & Jung, 2002; Lee, 2002 ) , and their analysis was conducted for each indoor element such as floor, wall and ceiling (Lee et al., 2007) . This approach differs from the concept of this study: that overall space image determines the evaluation, rather than a specific factor. Therefore, for DFSs, this study is to analyze space from the perspective of totality in forming the image rather than focusing on a specific factor, and to explain the structure of image evaluation in evaluation terms.
ANALYSIS RESULTS AND IMPLICATIONS
(1) Characteristics of subjects People in their 30s made up the highest percentage of participants (64.7%), followed by 20s (23.5%) and 40s (11.8%). The ratio of female participants (71.6%) far exceeded that of male participants (28.4%). This is attributed to the fact that the survey was conducted for DFS staff and architecture majors for professional evaluation. Forty-nine percent of participants had been employed for 4 years or more, followed by 3~4 years (20.6%), 2~3 years (9.8%), 1~2 years (4.9%) and less than a year (2.9%). Regarding educational background, 70.6% had a college diploma, 15.7% were attending college or graduate school, 3.9% had higher education than college diploma and 9.8% had a high school education. For monthly income, 30.4% earned between KRW 2~3 million, followed by KRW 1~2 million (23.5%), KRW 3~4 million (21.6%), over KRW 4 million (10.8%) and less than KRW 1 million (13.7%). Architecture majors were not asked to fill out length of employment or monthly income questions.
To a question whether a participant had visited DFS in Jeju province, 93% of the respondents gave a positive answer. Jeju airport DFS for domestic travelers showed the highest percentage of visitation (36%), followed by the Shilla DFS (25%) and Hotel Lotte Jeju international airport DFS (14%). Nine percent of the respondents said they had visited the Hotel Lotte DFS and convention center DFS operated by Jeju Tourism Organization (JTO); 4% had visited Jeju domestic port DFS, and 3% had visited the international port DFS. Concerning the degree of satisfaction with DFS sales space, 19% responded "excellent," 59% said "moderately satisfied," and 22% replied "not satisfied." More than half of the respondents said that they were only moderately satisfied with DFS sales space. As for the question on evaluation criteria, 41% composition of traffic line, followed by atmosphere of lighting and color scheme (30%), product display (18%), interior decoration (6%) and finishing materials (5%); these results showed that the survey participants put more emphasis on the store's composition of traffic line and ambience in evaluating DFS sales space ( Figure 3 ). As to whether duty free shops in Jeju province needed a better design, 55% replied that "the design needs to be improved as it was highly different from expectation"; 40% of the respondents replied that "even though the design was different from expectation, it is good enough"; 5% remarked that "the shops have excellent design, fully meeting one's expectation" (Figure  4 ). This suggests that Jeju DFS sales space needs an upgraded design that considers composition of traffic line and store atmosphere. To analyze images of DFSs sales spaces, profiles of Jeju DFSs and architects' brand stores were drawn (Figure 5, 6 ). Based on the average value, survey participants perceived Jeju DFSs sales spaces as slightly complex, straight-lined, hard, monotonous and artificial. They thought the shops to be common, old-fashioned but mildly friendly. In comparison, participants perceived architects' brand stores as slightly complex but modern and various, with an artificial, uncommon and new-fashioned flavor. Also, even though the architects' brand stores felt a little unfriendly, they had superior and polished images.
To obtain concrete differences between the two groups, the averages of highly-preferred brand shops by architects and the average of DFSs in Jeju were compared and analyzed (Table 4 ). The findings show that subjects prefer sales spaces in brand shops by architects (4.77) to those in DFSs in Jeju (3.98). Items with an average difference of 1 or more were "traditional-modern" (1.03), "monotonousvaried" (1.29), "general-unique" (1.80), "clichéd-original" (1.60), and "countrified-stylish" (1.03). This implies that these are important factors for the differences between the Figure 6 . Image evaluation profile for the sales spaces of brand shops by architects two groups. Meanwhile, for "not friendly-friendly", the average difference was -0.17, meaning higher friendliness of DFSs in Jeju and showing that friendliness does not necessarily have a positive effect on preference for sales space. This result contrasts to Moon et al. (2007) 's study that for the evaluation of residential buildings, past space experience of friendliness has a positive effect on preference. In other words, this implies that important factors for a private space evaluation of a residential building and a sales space evaluation of DFSs are somewhat different.
2) Profile analysis on sales space evaluation according to preference
To verify design preference through image evaluation, all photos of DFSs and brand shops were laid out in order of preference points (Table 5) . As a result, eight high ranking photos with an average of 5 or more and seven low ranking photos with an average of 4 or less were identified. High ranking photos include three DFSs: A07 (5.64), A14 (5.14) and A12 (5.00); and five brand shops: B15 (5.59), B13 (5.38), B05 (5.16), B02 (5.06) and B16 (5.05). Low ranking photos include six DFSs: A11 (3.94), A05 (3.74), Figure 7 . Profile analysis on photos of overall preference averaging 4.00 or less Figure 8 . Profile analysis on photos of overall preference averaging over 5.00 A08 (2.58), A13 (2.52), A09 (2.46) and A04 (2.17); and one brand shop: B14 (3.84). The average difference between the two groups is relatively high, at 2.21 (Table 6) . Profiles were made for the selected photos of high and low rankings and analyzed (Figure 7 and 8) . As a result, the items "clichéd-original" (2.09), "lowbrow-highbrow" (2.08) and "countrified-stylish" (2.35) showed a high average difference of 2 or more and are therefore important factors defining the difference between the two groups (Table 5 ). They were followed by "rough-smooth" (1.12), "traditional-modern" (1.69), "monotonous-varied" (1.44), and "general-unique" (1.86), with an average difference of 1.00 or more. The items "closed-open" (0.83), "darkbright" (0.91), "straight-curved" (0.55), "hard-soft" (0.97), and "not friendly-friendly" showed an average difference of 0.5 or more while "natural-artificial" (0.45) showed that of 0.5 or less.
(3) Types of image evaluation structure for the sales spaces of duty-free shops
To verify the subjects' evaluation structure for the sales spaces of DFSs, two analyses were performed on the averages of each evaluation item: principal component analysis and factor analysis by Varimax method. Table 7 demonstrates that three factors showed an eigenvalue of 1 or more, confirming the feasibility of the concept of this study. These three factors explain 65.93% of the total variables. Meanwhile, "not friendly-friendly", "lowbrowhighbrow" and "countrified-stylish" were excluded from the analysis because factor analysis showed that they are cumulative.
The first factors include five items: "general-unique", "monotonous-varied", "clichéd-original", "traditionalmodern" and "natural-artificial". Given that these words emphasize emotional evaluations of space, they are collectively termed sensibility factors.
The second factors include four items: "hard-soft", "straight-curved", "cold-warm", and "rough-smooth". As these factors determine the design elements of a space, they are termed design factors.
The third factors include three items: "complicated- simple", "closed-open", and "dark-bright". They relate to space senses and are termed space factors. The first, second, and third factors respectively show 25.48%, 22.49%, and 17.97% of the amount of explanation. In order words, factors for duty free shops having the greatest positive effect on subjects are sensibility factors. The "general-unique" factor (.850), especially, has the greatest effect, followed by "hard-soft" (.857), and "complicated-simple" (.848). Thus, these factors must be considered for expansion of duty free shops.
The disparity difference for each photo was calculated based on the evaluation of 16 items. Multidimensional scaling analysis was conducted based on factor scores to verify the differences. As a result, photos B15 and A09 are the most distant, at 10.569 in the spatial proximity matrix and B12 and B07 are the closest, at 1.100. Figure 9 shows the scatter plot of the result. High-preference photos were indicated on a floating table as circles, low-rank as squares.
The graph shows that highly preferred photos are located lower on the graph, less preferred ones higher. Differences in distance on the scatter plot can be obtained by analyzing and comparing the characteristics of photos to each item's point. Higher-ranked photos tend to be strongly original, highbrow, and stylish, rather modern but simple, smooth, and unique. In contrast, less-preferred photos tend to be strongly clichéd, lowbrow, and countrified, rather complicated, rough, traditional, simple and general.
These results, just like the factor analysis results, showed that sensibility factors are the most important, followed by design factors, then space factors. This result is rather different from Lee & Lim (2008) 's image evaluation result for art galleries in the order of display method, space factor, and ambience. Furthermore, Jung (1999)'s research result for department interiors obtained, as major factors for the evaluation, open, simple, and straight, followed by smooth, highbrow, stylish, and bright. These can also be interpreted as design and space factors, which are more important than sensibility, and therefore different from this study's result.
This implies that evaluation criteria of DFS sales space may be different from art galleries or even department stores despite the same commercial nature.
CONCLUSIONS AND DISCUSSIONS
These are the conclusions for the image evaluation of 32 photos for seven DFSs and other brand shops designed by architects, with the object of verifying design preferences for sales spaces of DFSs in Jeju special self-governing province.
First, subjects think design improvement is urgently necessary for DFSs in Jeju; of all factors considered, they place priority on walking path and ambience (such as light and color) over product display. This implies that design needs to concentrate on the sales space itself, following the design trend for recent brand shops, and that future DFSs sales spaces must be designed to take into account customers' tendency to prefer a unique and varied sales space.
Second, to verify the image evaluation tendency for DFS sales spaces, profiles for sales space photos of DFSs in Jeju and brand shops by architects were made and analyzed. The result showed that, for DFS sales spaces, Figure 9 . Image evaluation profile for the sales spaces of brand shops by architects evaluation is not determined by any one factor, but by a complex combination of a number of factors with a hierarchy among them. This may seem similar to previous study results, but DFSs are different from other types of buildings (such as residential buildings) in that friendliness does not necessarily have a positive effect on preference. In addition, in the comparison between DFS sales spaces in Jeju and brand shops, "modern, varied, unique, original, and stylish" turned out to have a positive influence on preference. In profile comparison between high and low ranking groups based on overall photo preference, "clichéd-original", "lowbrow-highbrow", and "countrifiedstylish" turned out to be major factors in preference difference. This result will contribute to the guidelines to set design objectives, reflecting the effect of the factors, in designing DFS sales spaces. Finally, a factor analysis verified the subjects' evaluation structure for DFS sales spaces. The result classified factors into sensibility, design, and space factors. Multidimensional analysis was conducted to deduce concrete preference differences among photos, and the result shows that sensibility factors are the most important influence on preference, followed by design factors and then by space factors. Meanwhile, comparison with previous studies shows that this result is different from those for art galleries and commercial spaces like department stores. In other words, sales space user preference cannot be explained by previous evaluation structures for other spaces, but requires an independent evaluation structure for DFSs alone.
Based on these results, the following design guidelines for duty free shops are suggested. To design a highly preferred space, it is desirable to focus on efficient customer movement and store ambience more than any other factors. Using the terms from this study, ideal store ambience can be described as unique, highbrow, stylish, modern, varied, and of original design. More specifically, spaces were similar to terms chosen by subjects in the order of photo numbers A07, B15, B13, B05, A14, B02, B16, and A12. These spaces have the ability to stimulate subjects' senses. These research results need to be actively applied as a design concept.
This study was made to verify the design preference for DFSs sales spaces in Jeju special self-governing province and to provide a design guideline. Future studies need to be done on detailed items such as traffic line distribution methods, and they will contribute to quality design for DFSs sales spaces by defining the interface between the space and its users.
